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NSTX EXPERIMENTAL PROPOSAL
Title: Particle Control Using Lithium Pellet Injection OP-XP-???

1. Overview of planned experiment
• Particle Control Using Lithium Wall Coatings.

2. Theoretical/ empirical justification
• TFTR demonstrated the benefit of a partial lithium coating on
carbon PFCs

- Strong edge pumping (reduction of recycling)
- Improvement in energy confinement (x2)

• Lithium injection into diverted NSTX may help control tau-p*
during H-mode density rises and facilitate long pulse operation

3. Experimental run plan

1)  Use Results from the Initial LPI  XP to select the optimum
discharge conditions and pellet deposition region
2) Injection During Ramp-Down LSN, DND Discharge (1 day)

• Inject 1-8 pellets 1 mg ea, near end of previous discharge
• Inject 1-8 pellets, 5 mg ea, near end of previous discharge

    • Inject 1-8 pellets, 10 mg ea, near end of previous discharge
3) Injection Ramp-UP in LSN, DND Discharge of Interest (1 day)

• Inject 1-8 pellets 1 mg ea, near end of previous discharge
• Inject 1-8 pellets, 5 mg ea, near end of previous discharge

    • Inject 1-8 pellets, 10 mg ea, near end of previous discharge

4. Required machine, NBI, and diagnostic capabilities
Use results from the initial LPI  XP and  initial high performance
runs to select optimum discharge.

5. Planned analysis
Determine density control, Tau-E, Tau-P*, stored energy, fueling
efficiency, profiles, edge rotation, neutron and power yields.

6. Planned publication of results
The results will be presented at PSI 2004.
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DIAGNOSTIC CHECKLIST

Title: Particle Control Using Lithium Pellet Injection
Diagnostic Need Desire Instructions
Bolometer – tangential array X
Bolometer array - divertor X
CHERS X
Divertor fast camera X
Dust detector X
EBW radiometers
Edge deposition monitor X
Edge pressure gauges X
Edge rotation spectroscopy X
Fast lost ion probes - IFLIP X
Fast lost ion probes - SFLIP X
Filtered 1D cameras X
Filterscopes X
FIReTIP
Gas puff imaging
Infrared cameras X
Interferometer - 1 mm X
Langmuir probe array
Magnetics - Diamagnetism X
Magnetics - Flux loops X
Magnetics - Locked modes
Magnetics - Pickup coils X
Magnetics - Rogowski coils X
Magnetics - RWM sensors
Mirnov coils – high frequency X
Mirnov coils – poloidal array X
Mirnov coils – toroidal array X
MSE
Neutral particle analyzer
Neutron measurements X
Plasma TV X
Reciprocating probe X
Reflectometer – core
Reflectometer - SOL
RF antenna camera
RF antenna probe X
SPRED X
Thomson scattering X
Ultrasoft X-ray arrays X
Visible bremsstrahlung det. X
Visible spectrometers (VIPS) X
X-ray crystal spectrometer - H X
X-ray crystal spectrometer - V X
X-ray PIXCS (GEM) camera
X-ray pinhole camera X
X-ray TG spectrometer X
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PHYSICS OPERATIONS REQUEST
Title: Particle Control Using Lithium Pellet Injection OP-XP-???

Machine conditions (specify ranges as appropriate)
ITF (kA): ______ Flattop start/stop (s):  _____/_____
IP (MA): ______ Flattop start/stop (s):  _____/_____
Configuration: Inner Wall / Lower Single Null / Upper SN / Double Null

Outer gap (m): _____, Inner gap (m): _____
Elongation k: _____, Triangularity d: _____
Z position (m): 0.00

Gas Species:  D / He, Injector:  Midplane / Inner wall / Lower Dome
NBI - Species: D, Sources: A/B/C, Voltage (kV): _____, Duration (s): _____
ICRF – Power (MW): ____, Phasing: Heating / CD, Duration (s): _____
CHI:  On / Off

Either: List previous shot numbers for setup: _____________________________
Or: Sketch the desired time profiles, including inner and outer gaps, k, d, heating,

fuelling, etc. as appropriate. Accurately label the sketch with times and values.


